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CLAIMS 



What is claimed is: 



A compound comprising a glycosyl moiety having a 
nitrogeta-based substituent linked to a carbon atom within 
said glyoosyl moiety, 

wherern said nitrogen-based substituent is selected 
from the groilbp consisting of -NH 2 , -N + (CH 3 ) 3 , 
- (CH 2 ) n -N (Rio) 3/\and -NH-C (N + H 2 ) -NH 2 , and 

wherein substituents linked to other carbon atoms 
within said glycosyA moiety are independently selected from 
the group consisting\*f hydrogen, -alkyl, -O-alkyl, 
-O-C (0) -alkyl, -0-CH 2 -CH^\0-C (0) -R 6 ) -CH 2 (0-C (0) -R 7 ) , 
-0-CH 2 -CH 2 (0R 6 ) -CH 2 (0R 7 ) , -VcH 2 -CH 2 (R 6 ) -CH 2 (R 7 ) , 
-0- (CH 2 ) m -cholesterol, polyethylene glycol, 
-0-(CH 2 ) n -N(R 8 ) 3 , -NH 2 , -N + (CH 3 )\ -(CH 2 ) n -N(R 9 ) 3 , and 
-(CH 2 )-ORio, \ 

wherein R6, Ri, Rs/ R9/ and Ri 0 \re independently 
selected from the group consisting of\hydrogen, methyl, and 
alkyl, \ 

wherein m is selected from the group\:onsisting of 0, 

1, 2, 3, 4, and 5, and 

wherein n is selected from the group consisting of 1, 

2, 3, 4, and 5. \. 

^"■*2^«--^^ompound o£/claim lYhaving a structure set 
forth in formula I : ( """""" S 



SD-84582.1 



f 



10 



15 



20 



25 



R 4 

R 5 - 



84 



237/023 
Patent 




RV 



R5 R 2 ' 



R 3 



Ri' 
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(i) v - 

wherein said Ri And Ri 1 are independently selected 
from the group consisting of hydrogen, -OH, -OCH 3/ 
-alkyl, -O-alkyl, -O-cVo) -alkyl, 
-O-CH2-CH2 (O-C (O) -R 6 ) -Cj^e-S^Q} -R 7 ) , 
-O-CH2-CH2 (OR 6 ) -CH^K5R 7 ) ,\ -O-CH2-CH2 (R 6 ) "CH 2 (R 7 ) , 
-O- (CH2) m -chole^uerol / polyethylene^ glycol, 
-0-(CH 2 )n-N(R^ 3 , "NH 2 , -n\(CH 3 ) 3 , - n~N (R 9 ) 3, and 

- (CH 2 ) -OR10, /wherein R 6 , R 7 \ Rdr ^9/ laVid Rio are independently 
selected fi/om the group consisting lof hydrogen, methyl, and 



alkyl, and 
of 0, 1, 2, 



wherein m is se 
3, 4, and 5, an 
group consisting of 1, 2, 3, 

wherein R2 and R2 1 are in 
group consisting of hydrogen, 
- (CH 2 )n-N(Rn) 3 \ and -NH-C (N+H 2 ) - 
selected from t\e group consist! 
alkyl; and 

wherein R3, R3 1 , R 



rer 



andl 



pm the group consisting 
n is selected from the 



ependd 



NH 2 , 
P2, 



-N 



/he 



fly selected from the 

H3)3, 

reinsaid is 



of hydrogen, methyl, and 



and Rs f are independently 



selected from the group consisting \pf hydrogen, -OH, 
-OCH3, -alkyl, -O-alkyl, -O-C (0) -alkyl, 
-O-CH2-CH2 (O-C (O) -R 6 ) -CH 2 (0-C (0) -R 7 ) , 
-O-CH2-CH2 (OR 6 ) -CH 2 (OR 7 ) , -O-CH2-CH2 (R 6 ) \CH 2 (R 7 ) , 
-O- (CH2) m -cholesterol, polyethylene glycol, 
-0-(CH 2 ) n -N(R 8 ) 3 , -NH 2 , -N + (CH 3 ) 3 , - (CH 2 ) „\j (R 9 ) 3, and 
-(CH2)-ORi 0 wherein R 6 , R 7 , Rq, R9, and Ri 0 \are independently 
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selected from the group consisting of hydrogen, methyl, and 
alkyl\ and wherein m is selected from the group consisting 
of 0, ]\ 2, 3, 4, and 5, and wherein n is selected from the 
group consisting of 1, 2, 3, 4, and 5; 

provided that R 5 ! is not -CH 2 -0-C (0) - (CH 2 ) 14CH3 when R 3 ' 
and R 4 ! are \0H, R 2 ' is -NH 2 , and Ri 1 is -OCH 3 ; and 

providedYthat R 5 ' is not -CH 2 -0-C (0) - (CH 2 ) P CH 3 , wherein 
p is selected prom the group consisting of 10, 12, 14, or 
16, when R3 1 is identical to R5 1 , R 4 ' is 
-OH, R 2 ! is -NH 2 , Vi^uLj-S -OCH3 . 



15 



20 



25 



3. Th^ compound of claim \2, wherein R 2 and R 2 ' are 
independently selected from the giypup consisting of 
hydrogen, /-NH 2 , -N + (CH 3 )\, and -NhAc\n + H 2 ) -NH 2 . 

The compound oA claim 3,1 wherein R 3 , R 3 ', R4, R4 1 , 
R 5 , and Rs 1 are independently selected from the group 
consisting of hydrogen, -Oh\ -O-C (q^ -alkyl, 
-0-alkyl,\ -alkyl, and -(CH 2 )\pH. 



5, \The compound of claim 4, wherein Ri an^r Ri 1 are 
independently selected from the\group consisting of 
hydrogen, -OCH 3 , -alkyl, -0-alkyl\/-0-C (O) -alkyl, 
-0-CH 2 -CH 2 (alk^l) -CH 2 (alkyl) , 
-O-CH2-CH2 (O-alk^O "CH 2 (0-alkyJ 



30 



-0-CH 2 -CH 2 (O-C (0) -alkyTT r CH 2 (O-C (0) -al\kyl) , 
-O- (CH 2 ) m -cholesterol, -0- (CH 2 ) n ~NH 2 , ai 

-0- (CH 2 ) n -N + (CH 3 ) 3 , wherein m is selected\f rom the group 
consisting of 0, 1, 2, 3, 4, and 5, and wherein n is 
selected from the group consisting of 1, 2\ 3, 4, and 5 
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6. T" 

moiety is a straight/ chain Hyi 
16, or 18 carbon atoifrs and 0, 1 
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5, wherein said alkyl 

moiety having 14, 
2, or 3 unsatra^ations . 



The compound of claim 6 having the structure set 
forth Vn formula (II) 
(I 

O 

■o-c- 
-o-< 



H( 




H( 



O o 



8. The compound\of claim 6 having the structure set 
forth in formula (III) 
(III) 




9. The compound of claim 6 havrqg the structure set 
forth in formula (IV) : 



(IV) 
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10. A composition for delivery one or more 
macromolecules into one or more cells, comprising: 

(a) a compound comprising a glycosyl moiety having a 
5 nitrogen-based substituent linked to a carbon atom within 

said glycosyl moiety, wherein said nitrogen-based 
. substituent is selected from the group consisting of 
-NH 2 , -N + (CH 3 ) 3 , -(CH 2 ) n -N(Rio)3, and -NH-C (N + H 2 ) -NH 2 , and 
wherein substituents linked to other carbon atoms within 

10 said glycosyl moiety are independently selected from the 
group consisting of hydrogen, -alkyl, -O-alkyl, 
-O-C (0) -alkyl , -0-CH 2 -CH 2 (O-C (0) -R 6 ) -CH 2 (O-C (0) -R 7 ) , 
-0-CH 2 -CH 2 (0R 6 ) -CH 2 (0R 7 ) , -0-CH 2 -CH 2 (R 6 ) -CH 2 (R 7 ) , 
-0- (CH 2 ) m -cholesterol, polyethylene glycol, 

15 -0-(CH 2 ) n -N(R 8 ) 3 , -NH 2 , -N + (CH 3 ) 3 , - (CH 2 ) n -N (R 9 ) 3 , and 

-(CH 2 )-ORio wherein R 6 , Ri, Rq, R9, and Ri 0 are independently 
selected from the group consisting of hydrogen, methyl, and 
alkyl, and wherein m is selected from the group consisting 
of 0, 1, 2, 3, 4, and 5, and wherein n is selected from the 

20 group consisting of 1, 2, 3, 4, and 5; and 

(b) said macromolecule or macromolecules. 

11. A composition for delivering one or more 
macromolecules into one or more cells, comprising: 

25 (a) a compound having a structure set forth in 

formula (I ) : 
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R 4 ' 



(I) 



wherein Ri and Ri ' are independently selected from the 
group consisting of hydrogen, -OH, -OCH3, 
-alkyl, -O-alkyl, -O-C (0) -alkyl, -0-CH 2 -CH 2 (O-C (0) -R 6 ) - 



-0-CH2-CH 2 (R6)-CH 2 (R7) , -0- (CH 2 ) m -cholesterol , 
-0-(CH 2 ) n -N(R 8 ) 3 , "NH 2 , -N + (CH 3 ) 3 , " (CH 2 ) „-N (R 9 ) 3, and 
-(CH 2 )-ORio, wherein R6, R7/ Rs> R9r and Ri 0 are independently 
selected from the group consisting of hydrogen, methyl, and 

10 alkyl, and wherein m is selected from the group consisting 
of 0, 1, 2, 3, 4, and 5, and wherein n is selected from the 
group consisting of 1, 2, 3, 4, and 5; 

wherein R 2 and R 2 ' are independently selected from the 
group consisting of hydrogen, -NH 2 , -N + (CH3)3, 

15 -(CH 2 )n-N(Ru) 3 , and -NH-C (N + H 2 ) -NH 2 , wherein said Ru is 

selected from the group consisting of hydrogen, methyl, and 
alkyl; and 

wherein R 3 , R3', R4, R4 ' , R5, and R5' are independently 
selected from the group consisting of hydrogen, -OH, -OCH3, 

20 -alkyl, -O-alkyl, -O-C (O) -alkyl, 

-0-CH 2 -CH 2 (O-C (0) -R 6 ) -CH 2 (O-C (0) -R 7 ) , 

-0-CH 2 -CH 2 (0R 6 ) -CH 2 (0R 7 ) , -0-CH 2 -CH 2 (R 6 ) -CH 2 (R 7 ) , 

-0- (CH 2 ) m -cholesterol, -0- (CH 2 ) n -N (R 8 ) 3, -NH 2 , -N + (CH 3 ) 3 , 

- (CH 2 ) n -N(R 9 )3, and -(CH 2 )-ORi 0 , wherein R 6 , R 7 , R 8 , R9, Rio 

25 are independently selected from the group consisting of 

hydrogen, methyl, and alkyl, and wherein m is selected from 

SD-84S82.1 
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CH 2 (0-C (0) -R 7 ) , -0-CH 2 -CH 2 (0R 6 ) -CH 2 (0R 7 ) , 
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the group consisting of 0, 1, 2, 3, 4, and 5, and wherein n 
is selected from the group consisting of 1, 2, 3, 4, and 5; 
and 

(b) said macromolecule or macromolecules . 

5 

12. The composition of claim 11, wherein R2 and R 2 1 
are independently selected from the group consisting of - 
NH 2 , -N + (CH 3 ) 3 / and -NH-C (N + H 2 ) -NH 2 . 

10 13. The composition of claim 12, wherein said R 3/ 

R3 1 , R 4 , R 4 1 , Rsf and R 5 1 are independently selected from 
the group consisting of hydrogen, -OH, -O-C (0) -alkyl , 
-O-alkyl, and -alkyl, -(CH 2 )-0H. 

15 14. The composition of claim 13, wherein said Ri and 

Rl 1 are independently selected from the group consisting of 
-OCH3, -alkyl, -O-alkyl, -O-C (0) -alkyl , 
-0-CH 2 -CH 2 (alkyl) -CH 2 (alkyl) , 
-0-CH 2 -CH 2 (O-alkyl) -CH 2 (O-alkyl) , 

20 -0-CH 2 -CH 2 (O-C (0) -alkyl) -CH 2 (O-C (0) -alkyl) , 
-O- (CH 2 ) m -cholesterol, -0- (CH 2 ) n -NH 2 , and 
-0- (CH 2 ) n -N + (CH 3 ) 3 , wherein m is selected from the group 
consisting of 0, 1, 2, 3, 4, and 5, and wherein n is 
selected from the group consisting of 1, 2, 3, 4, and 5; 

25 15. The composition of claim 14, wherein said alkyl 

moiety is a straight chain hydrocarbon moiety having 14, 
16, or 18 carbon atoms and 0, 1, 2, or 3 unsaturations . 

16. The composition of claim 15, wherein said 
30 compound has the structure set forth in formula (II) : 
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17. The composition of claim 15, wherein said 
5 compound has the structure set forth in formula (III) : 
(III) 




NH2 

18. The composition of claim 15, wherein said 
10 compound has the structure set forth in formula (IV) : 
(IV) 



15 macromolecule is an anionic molecule. 

20. The composition of claim 19, wherein said anionic 
molecule is selected from the group consisting of a 
polynucleotide molecule, a DNA molecule, a RNA molecule, 



H 




Nhfe 



19. 



The composition of claim 11, wherein said 
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and a nucleotide analog molecule. 

21. The composition of claim 20, wherein said DNA 
molecule is a plasmid molecule comprising at least one 

5 element for polypeptide expression in one or more 
eukaryotic cells. 

22. The composition of claim 21 , wherein said plasmid 
molecule further comprises a gene encoding IL-2. 

10 

23. The composition of claim 11, further comprising 
at least one co-lipid. 

24. The composition of claim 23, wherein said co- 
15 lipid is DOPE. 

25. The composition of claim 23, wherein said co- 
lipid is cholesterol. 

26. The composition of claim 11, 'further comprising a 
20 cryoprotectant . 

27. The composition of claim 26, wherein said 
cryoprotectant is PVP. 

25 28. The composition of claim 11, wherein said 

composition is capable of forming liposomes. 

29. The composition of claim 11 having an effective 
diameter between 100 nanometers and 300 nanometers. 

30 
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30. The composition of claim 11 having a -/ + charge 
ratio selected from the group consisting of 1:0.5, 1:1, 
1:2, 1:3, 1:4, 1:5, 1:6, and 1:9. 

5 31. A method for delivering macromolecules to cells 

of a mammal, comprising the step of administering a 
composition of any one of claims 11-30 to said cells. 

32. The method of claim 31, wherein said composition 
10 is administered to said cells in vitro. 

33. The method of claim 31, wherein said composition 
is administered to said cells in vivo. 

15 34. The method of claim 31, wherein said 

administration results in IL-2 expression in said cells. 



35. The method of claim 31, wherein said composition 
is administered by a technique selected from the group 

20 consisting of direct injection to a tissue, parenteral 

injection, intravenous injection, oral administration, and 
administration by inhalation. 

36. A method for synthesizing a compound of claim 2, 
25 comprising the steps of: 

(a) reacting a first reactant of formula (V) : 
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H 



X5 



V 



X4 



NX2X3 



with a second reactant, 

wherein Xi and X1 1 are independently selected from the 
group consisting of hydrogen, halogen atom, and an 
5 activatable moiety; X 2 and X 3 are independently selected 

from the group consisting of a protecting moiety, hydrogen, 
halogen, or any activatable moiety; and X 4 , X 4 1 , X 5 , X5 1 , X 6 
and X6 1 are independently selected from the group 
consisting of hydrogen, -O-acetyl, -OH, 
10 -CH 2 -0-acetyl, -CH 2 -OH, and -O-alkyl; 



group consisting of HOCH 3 , HO-alkyl, HO-C (0) -alkyl , 
HO-CH2-CH2 (0-C (O) -R 6 ) -CH 2 (0-C (0) -R 7 ) , 
HO-CH 2 -CH 2 (0R 6 ) ~CH 2 (0R 7 ) , HO-CH 2 -CH 2 (R 6 ) -CH 2 (R 7 ) , 

15 HO- (CH 2 ) m -cholesterol, and HO- (CH 2 ) n -N (R 8 ) 3, wherein R 6 , R 7 , 
R 8 , and R9 are independently selected from the group 
consisting of hydrogen, methyl, and alkyl, and wherein m is 
selected from the group consisting of 0, 1, 2, 3, 4, and 5, 
and wherein n is selected from the group consisting of 1, 

20 2, 3, 4, and 5; 



wherein said second reactant is selected from the 



(b) reacting the product of step (a) with a 



reducing agent; and 



(c) purifying said compound of claim 2. 



25 



37. A method for synthesizing a compound of claim 2, 
comprising the steps of: 
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(a) reacting a first reactant of formula (V) : 



X 5 



V 




with a second reactant, 
5 wherein Xi and Xi 1 are independently selected from the 

group consisting of hydrogen, -OCH3, -alkyl, 
-O-alkyl, -O-C (0) -alkyl, 
-O-CH2-CH2 (0-C (0) -R 6 ) -CH 2 (0-C (0) -R 7 ) , 
-O-CH2-CH2 (0R 6 ) -CH 2 (0R 7 ) , -O-CH2-CH2 (R 6 ) "CH 2 (R 7 ) / 

10 -0- (CH 2 ) m -cholesterol, -0- (CH 2 ) n ~N (R 8 ) 3, ~NH 2 , -N + (CH 3 ) 3 , and 
- (CH 2 ) n ~N (R9) 3, wherein R 6 , R 7 , R 8 , and R9 are independently 
selected from the group consisting of hydrogen, methyl, and 
alkyl, and wherein m is selected from the group consisting 
of 0, 1, 2, 3, 4, and 5, and wherein n is selected from the 

15 group consisting of 1, 2, 3, 4, and 5; and wherein X2 and 
X3 are independently selected from the group consisting of 
hydrogen and a protecting group, and X 4 , X 4 1 , X 5 , X 5 , X 5 1 , 
X 6 , and X 6 ' are independently selected from the group 
consisting of hydrogen, -OH, and -O-alkyl; 

20 wherein said second reactant is selected from the 

group consisting of C1CH 3 , Cl-alkyl, 
CI-CH2-CH2 (0-C (0) -R 6 ) -CH 2 (0-C (0) -R 7 ) , 
C1-CH 2 -CH 2 (0R 6 ) -CH 2 (0R 7 ) , C1-CH 2 -CH 2 (R 6 ) "CH 2 (R 7 ) , 
CI- (CH 2 ) m-cholesterol, and CI- (CH 2 ) n -N (Rq) 3 , wherein R 6 , R 7 , 

25 Re, and R9 are independently selected from the group 

consisting of hydrogen, methyl, and alkyl, and wherein m is 
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selected from the group consisting of 0, 1, 2, 3, 4, and 5, 
and wherein n is selected from the group consisting of 1, 
2, 3, 4, and 5; 

(b) reacting the product of step (a) with a 
5 reducing agent and a catalyst; and 

(c) purifying said compound of claim 2. 

38. The method of claims 36 and 37, wherein said 
protecting group is an N-phthalimido moiety. 

10 

39. The method of claims 36 and 37, wherein said 
reducing agent is selected from the group consisting of 
H 2 NNH 2 , H 2 , and NABH 4 . 

15 40. The method of claim 37, wherein said catalyst is 

palladium. 
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